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Description 

[0001] The present invention relates to an electrode 
probe for measuring the concentration of analyte con- 
tained in a trace amount of body fluid and a body fluid 
examination equipment for measuring the concentration 
of analyte contained in body fluids leaking on the skin 
surface. 

[0002] Normally, patients with diabetes are forced to 
measure their sugar blood level 3 to 7 times a day for 
controlling their blood sugar level. At measurement, al- 
though small in amount, the bleeding from the finger or 
the like is inevitably accompanied by pain. Therefore, a 
measurement method of blood sugar level with less pain 
has been desired. 

[0003] Conventionally known method for measuring 
blood sugar level damages the skin using a body fluid 
leaking instrument, for example, lancet, supplies the 
leaking blood from the damaged site to a recess formed 
on a sensor strip, and obtains information on the blood 
sugar output from 2 electrodes disposed in the recess 
(see Japanese Laid-Open Patent Publication No. Hei 
9-2651278, for example). 

[0004] However, any commercially available sensor 
strip for measuring blood sugar has a problem that it nor- 
mally requires 3 u.1 to 10 u.l blood. If blood sugar can be 
measured with less than 3 uJ blood, the damage made 
on the skin for sampling blood can be more superficial 
than the current level thereby reducing the pain associ- 
ated with bleeding. 

[0005] EP-A-0,351,891 discloses in Fig. 3 an elec- 
trode probe having the features of the pre-characteriz- 
ing portion of Claim 1 and of Claim 3. 

BRIEF SUMMARY OF THE INVENTION 

[0006] An aim of the present invention is to provide 
an electrode probe and a body fluid examination equip- 
ment enabling blood examination even with a trace 
amount of blood. 

[0007] In accordance with a first aspect, the present 
invention provides an electrode probe comprising an in- 
sulating needle member, an electrode system including 
a counter electrode and a working electrode disposed 
on the surface of the needle member, a lead connected 
to the counter electrode and a lead connected to the 
working electrode; 

characterized in that said lead connected to said 
working electrode is made of a linear conductive mem- 
ber which is finer than said needle member, said lead 
being partially embedded in said needle member and 
said conductive member protruding from the tip end of 
said needle member which protruding portion forms said 
working electrode. 

[0008] Preferably, a reagent layer is disposed in con- 
tact with or in the vicinity of the electrode system. 
[0009] In accordance with a second aspect, the 
present invention provides an electrode probe compris- 



ing an insulating needle member, an electrode system 
including a counter electrode and a working electrode 
disposed on the surface of said needle member, a lead 
connected to said counter electrode, and a lead con- 

5 nected to said working electrode; 

characterized in that a pit is formed at the tip end 
of said needle member, said pit having disposed therein 
said working electrode and counter electrode; and 

said lead connected to said working electrode is 

10 made of a linear conductive member which is finer than 
said needle member, said lead being partially embed- 
ded in said needle member and said conductive mem- 
ber protruding inside said pit present at the tip end of 
said needle member, which protruding portion forms 

15 said working electrode. 

[001 0] It is also preferable to dispose the reagent lay- 
er in the pit. 

[0011] The electrode probe may further comprise a 
third electrode and a lead connected thereto. 

20 [001 2] The present invention also provides a body flu- 
id examination equipment comprising the electrode 
probe as noted above, means for applying a voltage 
across the electrode system of the electrode probe and 
obtaining analyte information from the electrode system 

25 jn the form of an electric signal, means for determining 
a measurement value of an analyte based on the electric 
signal, and a body fluid leaking instrument. 
[0013] The equipment preferably further comprises 
display means for displaying the measurement value as 

30 determined. 

[0014] While the features of the invention are set forth 
in the appended claims, the invention, both as to organ- 
ization and content, will be better understood and ap- 
preciated, along with other objects and features thereof, 

35 from the following detailed description taken in conjunc- 
tion with the drawings. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS 

40 

[0015] 

FIG. 1 A illustrates an external view of an electrode 
probe in accordance with one example of the 

45 present invention. 

FIG. 1B illustrates a longitudinal cross-sectional 
view of the biosensor of FIG. 1 A. 
FIG. 2A illustrates an external view of an electrode 
probe in accordance with another example of the 

so present invention. 

FIG. 2B illustrates a longitudinal cross-sectional 
view of the biosensor of FIG. 2A. 
FIG. 3 is a block diagram illustrating the course of 
reaction occurring during measurement of an ana- 

55 lyte. 

FIG. 4 is a front view illustrating the main parts of a 
body fluid examination equipment in accordance 
with one example of the present invention. 
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FIG. 5 is a right side view of the equipment. 
FIG. 6 is a projection of the tip end of an electrode 
probe and a sketch of the shape of a mask used in 
forming the electrodes. 

FIG. 7 is a projection of the tip end of another elec- 5 
trode probe and a sketch of the shape of a mask 
used in forming the electrodes. 

DETAILED DESCRIPTION OF THE PREFERRED 
EXAMPLES 10 

[001 6] The structure of the electrode probe in accord- 
ance with the present invention enables the electrode 
system to contact the blood or the like leaking onto the 
skin surface. Particularly, positioning of the electrode is 
system at the tip end of the needle member facilitates 
contacting the electrode system with the blood or the 
like on the skin. The structure of the electrode probe 
where a fine electrode system is disposed at the tip end 
of the needle member also facilitates measurement of 20 
the concentration of analyte in the blood even when the 
amount of blood sample leaking on the skin surface is 
extremely small. 

[0017] The structure where a conductive member is 
protruding from the tip end of an insulating needle mem- 25 
ber, which protruding portion is used as a working elec- 
trode, readily yields a needle electrode with a uniformly 
regulated electrode area. 

[0018] The structure where a pit is formed at the tip 
end of the electrode probe to form therein an electrode 30 
system facilitates regulating the amount of blood in the 
pit uniformly by pressing the pit against the surface of 
the skin or the like. This structure also facilitates preven- 
tion of possible evaporation of water from the blood. 
[0019] Adjustment of the protruding length of the 35 
working electrode from the pit at the tip end of the probe 
to be shorter than the depth of the pit can eliminate wor- 
ries about possible breaking of the working electrode by 
finger or the like. 

[0020] Furthermore, a provision of a body fluid leaking *o 
instrument in the equipment facilitates continuous oper- 
ations of the process to leak and examine body fluids. 
[0021] The body fluids examined by the equipment of 
the present invention include blood, lymph, intercellular 
fluid, sweat, etc. all of which permit sampling from the 45 
skin surface. 

[0022] In the following, the present invention will be 
described more specifically referring to the drawings. 

Example 1 so 

[0023] FIG. 1 A shows an external view of an electrode 
probe embodied in the present example and FIG. 1B is 
the longitudinal cross-sectional view of the electrode 
probe. Electrode probe 1 of the present invention com- 55 
prises a needle member 2 made of an insulating mate- 
rial, a working electrode lead 3 made of a conductive 
material and embedded in the center of the needle 



member 2 and a counter electrode 4 made of a conduc- 
tive material which is disposed on the outer surface of 
the needle member 2 and doubles as a lead. The tip end 
of the working electrode lead 3 which is exposed and 
protruding outside the needle member 2 is used as a 
working electrode 3a. The tip end of the needle member 
2 is exposed between the working electrode 3a and the 
counter electrode 4, which portion functions as an insu- 
lating portion 2a. 

[0024] Next, the method for producing the electrode 
probe will be described. 

[0025] First, a needle-shaped die (not shown) is pre- 
pared and a linear carbon needle which will form the 
working electrode and its lead is placed in the die. Sub- 
sequently, molten plastic is poured into the die and so- 
lidified together with the carbon needle. The needle 
member thus formed is removed from the die. After 
masking the portions to be used as the working elec- 
trode and the insulating portion, the entire needle mem- 
ber is coated with a thin palladium film by sputtering. 
[0026] As to the dimensions, the needle member 2 is 
50 mm in length and 2 mm in diameter. The carbon nee- 
dle for the working electrode lead 3 is 0.8 mm in diam- 
eter. The distance between the working electrode and 
the counter electrode which are spaced by the exposed 
part (i.e., insulating portion 2a) of the needle member is 
0.3 mm. The electrode probe 1 shaped like a needle 
may have a bar-like segment with the same size for the 
top and bottom as shown in FIG. 1 or may be tapered 
at the tip end. 

[0027] In the foregoing example, although carbon was 
used as the material for forming the working electrode 
and its lead, platinum, gold, diamond or the like may be 
used. Alternatively, a nonconductive material with the 
periphery being coated with a conductive material such 
as platinum, carbon, etc. may also be used. Similarly, 
although a thin film formed by sputtering palladium was 
used as the counter electrode and its lead, the thin film 
may be formed by vapor depositing palladium. Alterna- 
tively, the film may be formed by sputtering or vapor de- 
positing platinum, carbon, gold or something like that in 
place of palladium. As the insulating material, glass, res- 
in such as polyethylene terephthalate, rubber or some- 
thing like that may be used in place of plastics. 

Example 2 

[0028] FIG. 2A shows an external view of an electrode 
probe embodied in the present example and FIG. 2B 
shows the longitudinal cross-sectional view of the elec- 
trode probe. Needle member 12 which is made of an 
insulating material and serves as the base of forming 
electrode probe 11 is tapered at its lower half so that the 
tip end has a smallest diameter. The needle member 
has a pit 16 formed at the tip end. In the center of the 
needle member 12, a working electrode lead 13 made 
of a conductive material is embedded such that the tip 
end thereof protrudes toward the pit 16 of the needle 
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member 12. The protruding portion 13a is used as a 
working electrode. On the outer surface of the needle 
member 12, a counter electrode lead 14 made of a con- 
ductive material is disposed and a counter electrode 15 
is formed in the pit 16 so that it becomes continuous to 5 
the counter electrode lead 14 and surrounds the working 
electrode 13a. In the pit 16, a reagent layer 17 for which 
a detailed description will be made in Example 3 is dis- 
posed. The reagent layer has been omitted from FIG. 
2A. 

[0029] Next, the method for producing the electrode 
probe of Example 2 will be described. 
[0030] First, a needle-shaped die having a pit (not 
shown) is prepared. In the center of the pit of the die, a 
hole is formed into which a linear carbon needle which 
will form the working electrode and its lead should be 
inserted and occluded. At insertion, the carbon needle 
is arranged so that it would not protrude outside the pit 
of the forming needle member. Then, molten plastic is 
poured into the die and solidified together with the car- 
bon needle. In this structure, since the carbon needle 
has been solidified so as not to protrude outside the pit, 
there is no worry about possible breaking of the working 
electrode due to contact with finger or the like during 
measurement of blood sugar or the like. Then, the nee- 
dle member thus formed is removed from the die. After 
masking the working electrode-associated region in the 
pit 16 and its periphery which portion will be serve as 
the insulating portion 12a, the pit is covered with palla- 
dium by sputtering. Finally, the entire lateral side of the 
needle member 12 is coated with palladium. 
[0031] The needle member 12 is 50 mm in length, 4 
mm in widest diameter and 2 mm in smallest diameter. 
The carbon needle is 0.8 mm in diameter. The distance 
of the insulating portion between the working electrode 
and the counter electrode is 0.3 mm. In this example, 
the pit is shaped like a hemisphere. Since a hemisphere 
of 2 mm diameter has a volume of 2.1 the electrode 
probe of this example can cope with 2.1 uJ of body fluids 
or more. Key to management of smaller amounts of 
body fluids than the above is to reduce the volume of 
the pit. Otherwise, the diameter of the needle member 
should be reduced. 

Example 3 

[0032] FIG. 3 is a block diagram showing the course 
of reaction during measurement of an analyte. 
[0033] In measuring the concentration of analyte 21 , 
the analyte is oxidized by an oxidoreductase 23 (proc- 
ess I). The oxidation accompanies reduction of an elec- 
tron mediator 24 (process II). In the next process (proc- 
ess III), the electron mediator is oxidized on the working 
electrode by applying a voltage across working elec- 
trode 26 and counter electrode 27. At that time, the cur- 
rent across the two electrodes is measured. The current 
value depends on the concentration of reduced form 
electron mediator 25 whose concentration depends on 
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the concentration of analyte 21. Therefore, the concen- 
tration of analyte can be obtained by simple measure- 
ment of the current across the working electrode and 
the counter electrode. 

[0034] In this example, the method for preparing the 
reagent layer will be described by taking measurement 
of blood sugar as an example. Measurement of blood 
sugar requires two different reagents; an oxidoreduct- 
ase and an electron mediator. Here, glucose oxidase is 
the oxidoreductase and potassium ferricyanide is the 
electron mediator. First, an aqueous solution of glucose 
oxidase and potassium ferricyanide is prepared. In the 
aqueous solution, an electrode probe as produced in 
above Example 1 or Example 2 is immersed at its tip 
end and removed. Then, the aqueous solution adhering 
to the tip end of the electrode probe is dried. In this way, 
the reagent layer is formed. FIG. 2B illustrates the struc- 
ture of the electrode probe formed with a reagent layer 
in the pit of the needle member. 
[0035] Alternatively, the aqueous solution of glucose 
oxidase and potassium ferricyanide may be sprayed on- 
to the tip end or pit of the needle member and dried. 
[0036] Otherwise, glutaraldehyde steam may be sup- 
plied to the dried reagent layer in order to fix the reagent 
layer at the tip end or in the pit of the needle member. 
[0037] In another mode of forming the reagent layer, 
a conductive material which will form the working elec- 
trode and its lead may be mixed with glucose oxidase 
and potassium ferricyanide prior to formation of the 
working electrode and its lead, and after production of 
the working electrode and its lead, the reagent layer is 
formed exclusively on the formed working electrode. 
[0038] Otherwise, a filter, glass filter, gauze or some- 
thing like that impregnated with a reagent mixture may 
be fixed onto the tip end of the needle member and 
dried. 

[0039] Other electron mediator such as ferricinium 
ion, parabenzoquinone or the like may be used in place 
of potassium ferricyanide. 

[0040] The oxidoreductase may be glucose dehydro- 
genase or hexose oxidase in place of glucose oxidase. 
The use of lactate oxidase in place of glucose oxidase 
will facilitate measurement of blood lactate level and the 
use of uricase will facilitate measurement of blood uric 
acid (urate) level. Furthermore, the use of cholesterol 
oxidase in combination with cholesterol esterase in 
place of glucose oxidase will facilitate.measurement of 
total cholesterol concentration in the blood. 
[0041] Next, operation of the electrode probe as 
shown in FIG. 2A and FIG. 2B will be described. Of the 
carbon needle 13 penetrating the needle member 12, 
the protruding portion 1 3a toward the pit 16 functions as 
the working electrode. Therefore, if the protruding length 
of the carbon needle is held constant, the surface area 
of the working electrode can be regulated at a constant 
area. Furthermore, the amount of blood in the pit 16 can 
be kept constant by pressing the pit against the surface 
of the skin or the like. This structure also facilitates pre- 
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vention of possible evaporation of water in the blood 
even when the blood amount is small. 
[0042] Because of the presence of the reagent layer 
17 in the pit 16, supply of a sample solution such as 
blood into the pit causes dissolution of the reagent layer 
in the sample solution, which promotes the reaction of 
the process I and process II as shown in FIG. 3. At that 
time, of the conductive material doubling as the counter 
electrode lead 14, the area which can make contact with 
the blood supplied functions as the counter electrode. 
Application of a voltage across the working electrode 
lead 13 and the counter electrode lead 14 after a pre- 
determined time promotes the reaction of the process 
III and oxidation current flows across the two leads. The 
current is measured to determine the concentration of 
analyte. 

Example 4 

[0043] FIG. 4 illustrates the front view of body fluid ex- 
amination equipment 31 of Example 4 and FIG. 5 illus- 
trates the right lateral side view of the equipment. 
[0044] The body fluid examination equipment 31 com- 
prises a base 32 and an upper member 34 which is dis- 
posed on the base 32 being supported by a column 33. 
A guide 36 for resting host's finger 35 is formed on the 
base 32. On the other hand, laser beam emitting appa- 
ratus 37 is disposed on the upper member 34 for emit- 
ting laser beam toward the finger 35 on the guide 36 to 
leak the body fluids. On the upper member 34, display 
means 44 is disposed for displaying measured value, 
which value can be read from the upper side of the 
equipment. On a support 38, a fixer 40 with an electrode 
probe 39 is mounted by means of a screw 41 . The elec- 
trode probe 39 having a working electrode, a counter 
electrode and a reagent layer (each not shown) at the 
tip end thereof is fixed on the fixer 40 with a screw 42. 
[0045] Next, operation of the body fluid examination 
equipment 31 will be described. 
[0046] First, the host's finger is rested on the guide 
36. When the finger tip comes immediately under the 
laser beam emitting apparatus 37, laser beam is emitted 
which induces a slight injury of the skin surface from 
which a trace amount of blood 43 comes out. While 
keeping the blood to teak, the finger 35 is pushed along 
the guide 36 and the skin surface is pressed slightly 
against the electrode probe 39 so that the blood leaking 
on the skin surface makes contact with the tip end of the 
electrode probe 39. As a result, the reagent layer (not 
shown) dissolves in the blood which triggers the oxida- 
tion of the analyte. The finger is fixed for a predeter- 
mined time in this state. Although not shown, a circuit 
system applies a voltage across the working and coun- 
ter electrodes (both not shown) after a predetermined 
time and inputs information about the analyte into the 
equipment in the form of electric signal. 
[0047] I n this structure, since the position where laser 
beam is irradiated on the finger is close to the tip end of 



the electrode probe, time and effort for transferring the 
blood on the skin surface to a sensor as required by the 
prior art can be eliminated. Furthermore, the equipment 
of the present invention allows a provision of a mecha- 

5 nism which automatically senses contact of the blood 
with the electrode probe by sensing, for example, liquid 
junction between the working electrode and the counter 
electrode due to blood. This structure is useful for blind 
people with diabetes or the like to make measurement 

10 of the blood sugar level by themselves because it facil- 
itates determination as to whether the blood makes con- 
tact with the tip end of the electrode probe by only sliding 
the finger along the guide. 

[0048] In the foregoing example, although a laser 
15 beam emitting apparatus was used as the body fluid 
leaking instrument, other instrument may be used such 
as puncture means using repulsion of a spring, in order 
to leak body fluids. 

20 Example 5 

[0049] FIG. 6 and FIG. 7 show a projection of the tip 
end of an electrode probe and a sketch of the shape of 
a mask used during coating the electrode probe with pal- 

25 ladium. In FIG. 6, an electrode system formed by a work- 
ing electrode 51 and a counter electrode 52, and the 
shape of a mask 55 for masking the electrode system 
are shown. The area not covered with the mask 55 is 
coated with palladium and functions as the counter elec- 

30 trade 52. The working electrode and the counter elec- 
trode are isolated from each other by the exposed por- 
tion of a needle member 54 made of an insulating ma- 
terial. In FIG. 7, on the other hand, an electrode system 
formed by a working electrode 61, a counter electrode 

35 62 and a third electrode 63 is shown. Numeral 65 shows 
the shape of a mask 65, which shape is partially different 
from that of FIG. 6. Coating with palladium or the like 
yields 2 electrodes except for the working electrode. Of 
the 2 electrodes, one can serve as the counter electrode 
62 and the other as the third electrode 63. The third elec- 
trode may function as, for example, reference electrode 
or liquid junction sensing electrode. The electrodes are 
isolated from each other by the exposed part of a needle 
member 64. 

45 [0050] The method for producing the third electrode 
lead uses similar palladium sputtering onto the lateral 
surface of the needle member to that used in producing 
the counter electrode lead. At sputtering, the third elec- 
trode lead and the counter electrode lead are isolated 

50 with a mask during coating the electrode probe with pal- 
ladium. Alternatively, laser beam may be irradiated onto 
the formed palladium coating in order to expose the nee- 
dle member immediately under the formed palladium 
coating to isolate the third electrode and counter elec- 

55 trade leads. As in Example 1, the material for forming 
coating may be ones other than palladium and the meth- 
od for forming coating is not limited to sputtering. 
[0051] As discussed above, the electrode probe in ac- 
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needle member (12), which protruding portion 
forms said working electrode (13a). 

4. The electrode probe (11) in accordance with claim 
5 3, further comprising a reagent layer (1 7) disposed 

in said pit (16). 

5. The electrode probe (1,11) in accordance with any 
one of Claims 1 to 4, further comprising a third elec- 
ta trode (63) and a lead connected thereto. 

6. Body fluid examination equipment (31) comprising 
the electrode probe (1,11,39) in accordance with 
any one of Claims 1 to 5, means for applying a volt- 

15 age across the electrode system of said electrode 
probe (1,11,39) and obtaining analyte information 
from said electrode system in the form of an electric 
signal, means for determining a measurement val- 
ue of an analyte based on said electric signal and 
20 a body fluid leaking instrument (37). 

7. The body fluid examination equipment (31) in ac- 
cordance with claim 6, further comprising display 
means (44) for displaying the measurement value 

25 as determined. 



Patentanspruche 

30 1 . Elektrodensonde (1 ) mit einem isolierenden Nadel- 
element (2), einem Elektrodensystem 
einschlieSlich einer Gegenelektrode (4) und einer 
Arbeitselektrode (3a), angeordnet auf der Oberfla- 
che des Nadelelements (2), einem Anschluss (4), 

35 verbunden mit der Gegenelektrode (4) und einen 
Anschluss (3), verbunden mit der Arbeitselektrode 
(3a); 

dadurch gekennzeichnet, dass 
der Anschluss (3), verbunden mit der Arbeits- 
40 elektrode (3a) aus einem linearen, leitfahigen Ele- 
ment hergestellt ist, welches feiner als das Nadel- 
element (2) ist, wobei der Anschluss (3) teilweise in 
das Nadelelement (2) eingebettet ist, und das leit- 
fahige Element von dem spitzen Ende des Nadel- 
45 elements (2) herausragt, wobei dieser herausra- 
gende Abschnitt die Arbeitselektrode (3a) bildet. 
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cordance with the present invention wherein the counter 
electrode, working electrode and reagent layer are all 
disposed on the tip end of a needle member facilitates 
measurement of the concentration of an analyte in an 
extremely small amount of leaking blood on the skin sur- 
face. 

[0052] Furthermore, a provision of a pit at the tip end 
of the electrode probe prevents possible evaporation of 
water in the blood, because the amount of blood in the 
pit can be regulated at a constant level by pressing the 
tip end of the probe against the surface of the skin or 
the like. 

[0053] A combination of the electrode probe of the 
present invention with a body liquid leaking instrument 
facilitates consecutive operations of the process to leak 
and examine blood or the like. 



Claims 

1. An electrode probe (1) comprising an insulating 
needle member (2), an electrode system including 
a counter electrode (4) and a working electrode (3a) 
disposed on the surface of said needle member (2), 
a lead (4) connected to said counter electrode (4), 
and a lead (3) connected to said working electrode 
(3a); 

characterized in that said lead (3) connected 
to said working electrode (3a) is made of a linear 
conductive member which is finer than said needle 
member (2), said lead (3) being partially embedded 
in said needle member (2) and said conductive 
member protruding from the tip end of said needle 
member (2) which protruding portion forms said 
working electrode (3a). 

2. The electrode probe (1) in accordance with Claim 
1, further comprising a reagent layer formed on the 
surface of said needle member (2) in contact with 
or in the vicinity of said electrode system. 

3. An electrode probe (11) comprising an insulating 
needle member (1 2), an electrode system including 
a counter electrode (15) and a working electrode 
(1 3a) disposed on the surface of said needle mem- 
ber (12), a lead (14) connected to said counter elec- 
trode (15), and a lead (13) connected to said work- 
ing electrode (13a); 

characterized in that a pit (16) is formed at 
the tip end of said needle member (12), said pit (16) 
having disposed therein said working electrode 
(13a) and counter electrode (15); and 

said lead (13) connected to said working elec- 
trode (13a) is made of a linear conductive member 
which is finer than said needle member (12), said 
lead (13) being partially embedded in said needle 
member (12) and said conductive member protrud- 
ing inside said pit (16) present at the tip end of said 



2. Die Elektrodensonde (1) nach Anspruch 1, ferner 
mit einer Reagenzschicht, gebildet auf der Oberfla- 

50 che des Nadelelements (2), in Kontakt mit oder in 
der Nahe des Elektrodensystems. 

3. Elektrodensonde (11) mit einem isolierenden Na- 
delelement (12), einem Elektrodensystem ein- 

55 schliefilich einer Gegenelektrode (15) und einer Ar- 
beitselektrode (13a), angeordnet auf der Oberfla- 
che des Nadelelements (12), einem Anschluss 
(14), verbunden mit der Gegenelektrode (15), und 
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saillie a partir de I'extremite de la pointe dudit ele- 
ment d'aiguille (2), laquelle partie en saillie consti- 
tue ladite electrode de travail (3a). 

5 2. Sonde a electrodes (1) selon la revendication 1, 
comprenant en outre une couche reactive formee 
sur la surface dudit element d'aiguille (2) en contact 
avec ledit systeme d'electrodes ou dans le voisina- 
ge de celui-ci. 

10 

3. Sonde a electrodes (11) comprenant un element 
d'aiguille isolant (1 2), un systeme d'electrodes com- 
prenant une contre-electrode (15) et une electrode 
de travail (13a) disposees a la surface dudit ele- 

15 ment d'aiguille (12), un conducteur (14) connecte a 
ladite contre-electrode (15) et un conducteur (13) 
connecte a ladite electrode de travail (13a) ; 

caracterise en ce qu'un creux (16) est forme 
a I'extremite de la pointe dudit element d'aiguille 

20 (12), ledit creux comportant a I'interieur lesdites 
electrode de travail (13a) et contre-electrode (15) ; 
et 

ledit conducteur (13) connecte a ladite elec- 
trode de travail (13a) est constitue d'un element 

25 conducteur lineaire qui est plus fin que ledit element 
d'aiguille (12), ledit conducteur (13) etant en partie 
integre dans ledit element d'aiguille (12) et ledit ele- 
ment conducteur faisant saillie a I'interieur dudit 
creux (16) existant a I'extremite de la pointe dudit 

30 element d'aiguille (12), laquelle partie en saillie 
constitue ladite electrode de travail (13a). 



einem Anschluss (13), verbunden mit der Arbeits- 
elektrode (13a); 

dadurch gekennzeichnet, dass 
eine Vertiefung (16) an dem spitzen Ende des 
Nadelelements (12) ausgebildet ist, wobei in der 
Vertiefung (16) die Arbeitselektrode (13a) und die 
Gegenelektrode (15) vorgesehen ist; und 

der Anschluss (13), verbunden mit der Ar- 
beitselektrode (1 3a), aus einem linearen leitfahigen 
Element hergestellt ist, welches feiner als das Na- 
delelement (12) ist, wobei der Anschluss (13) teil- 
weise in das Nadelelement (12) eingebettet ist, und 
das leitfahige Element innerhalb der an dem spitzen 
Ende des Nadelelements (12) vorhandenen Vertie- 
fung ( 1 6) herausragt, wobei der herausragende Ab- 
schnitt die Arbeitselektrode (13a) bildet. 

4. Elektrodensonde (11) nach Anspruch 3, ferner mit 
einer Reagenzschicht (17), angeordnet in der Ver- 
tiefung (16). 

5. Elektrodensonde (1,11) nach einem der Anspruche 
1 bis 4, ferner mit einer dritten Elektrode (63) und 
einem damit verbundenen Anschluss. 

6. Korperflussigkeitsuntersuchungsausstattung (31) 
mit der Elektrodensonde (1, 11, 39) gemafi einem 
der Anspruche 1 bis 5, einer Einrichtung fur das An- 
legen einer Spannung uber das Elektrodensystem 
der Elektrodensonde (1, 11, 39), und Erhalt von 
Analytinformationen aus dem Elektrodensystem in 
der Form eines elektrischen Signals, Einrichtungen 
fur die Bestimmung eines gemessenen Wertes ei- 
nes Analyts auf der Grundlage des elektrischen Si- 
gnals, und ein Instrument fur das Auslaufen von 
Korperflussigkeiten (37). 

7. Korperfiussigkeitsuntersuchungsausstattung (31) 
nach Anspruch 6, ferner mit einer Anzeigeeinrich- 
tung (44) fur das Anzeigen der bestimmten Mess- 
werte. 



Revendications 

1. Sonde a electrode (1) comprenant un element 
d'aiguille isolant (2), un systeme d'electrodes com- 
prenant une contre-electrode (4) et une electrode 
de travail (3a) disposees a la surface dudit element 
d'aiguille (2), un conducteur (4) connecte a ladite 
contre-electrode (4) et un conducteur (3) connecte 
a ladite electrode de travail (3a) ; 

caracterise en ce que ledit conducteur (3) 
connecte a ladite electrode de travail (3a) est cons- 
titue d'un element conducteur lineaire qui est plus 
fin que ledit element d'aiguille (2), ledit conducteur 
(3) etant en partie integre dans ledit element 
d'aiguille (2) et ledit element conducteur faisant 



4. Sonde a electrodes (11) selon la revendication 3, 
comprenant en outre une couche reactive (17) dis- 

35 posee dans ledit creux (16). 

5. Sonde a electrodes (1, 11) selon Tune quelconque 
des revendications 1 a 4, comprenant en outre une 
troisieme electrode (63) et un conducteur connecte 

40 & celle-ci. 

6. Equipement d'examen (31) d'un fluide bioiogique, 
comprenant la sonde a electrodes (1, 11, 39) en 
conformite avec I'une quelconque des revendica- 

45 tions 1 a 5, un moyen permettant d'appliquer une 
tension aux homes du systeme d'electrodes de la- 
dite sonde a electrodes ( 1 , 1 1 , 39) et d'obtenir a par- 
tir dudit systeme d'electrodes des informations sur 
la substance a analyser sous la forme d'un signal 
50 electrique, un moyen de determination d'une valeur 
mesuree d'une substance a analyser en se basant 
sur ledit signal electrique et un instrument de me- 
sure de fuite de liquide bioiogique. 

55 7. Equipement d'examen (31) d'un fluide bioiogique 
en conformite avec la revendication 6, comprenant 
en outre un moyen d'affichage (44) destine a affi- 
cher la valeur mesuree ainsi determinee. 
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FIG.2A FIG.2B 
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FIG. 6 
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